Exogenous administration of mesenchymal stem cells ameliorates dextran sulfate sodium-induced colitis via anti-inflammatory action in damaged tissue in rats.
Mesenchymal stem cells (MSCs) may modulate inflammatory responses resulting in improvement in inflammatory diseases, as well as tissue regeneration via cellular differentiation. We examined the therapeutic effects of exogenously administered MSCs in dextran sulfate sodium (DSS)-induced colitis in rats. Experimental colitis was produced in inbred male Lewis rats by administration of 4% DSS in drinking water for 7 days. MSCs (5x10(6) cells) which were isolated from whole marrow cells and cultured in an optimal medium for MSC outgrowth were administered to the treated rats via the tail vein on days 0, 2, and 4. On day 7, we evaluated colon length, histological changes, and colonic various mRNA expressions by RT-PCR. Localization of MSCs was evaluated using a green-fluorescent cell linker dye. To evaluate the anti-inflammatory action of MSCs, we assayed LPS-induced TNF-alpha secretion in a co-culture of MSCs and monocytes (THP-1 cells) using ELISA. MSCs reduced in bloody stools, weight loss, colon shortening, and microscopic injuries. In the rectum of MSCs-treated rats, mRNA expression of TNF-alpha, IL-1beta, and COX-2 decreased to 40, 15, and 15% of their respective control levels. MSCs significantly suppressed mRNA expression of VEGF, HGF, and b-FGF to 40, 25, and 25% of their respective control levels. Green-fluorescent-labeled MSCs were found only within the lamina propria in inflamed regions. LPS-induced TNF-alpha secretion by THP-1 cells was significantly suppressed by co-culture with MSCs dose-dependently. We conclude that exogenous MSCs accumulated in inflamed tissues and ameliorated DSS-induced colitis via a local anti-inflammatory action.